Phosphorylation of Hrs downstream of the epidermal growth factor receptor.
The hepatocyte growth factor-regulated tyrosine kinase substrate Hrs is an early endosomal protein that is thought to play a regulatory role in the trafficking of growth factor/receptor complexes through early endosomes. Stimulation of cells with epidermal growth factor (EGF) rapidly leads to phosphorylation of Hrs, raising the question whether the receptor tyrosine kinase phosphorylates Hrs directly. Here, we present evidence that a downstream kinase, rather than the active receptor kinase is responsible. We show that the nonreceptor tyrosine kinase Src is able to phosphorylate Hrs in vitro and in vivo, but that Hrs is nevertheless phosphorylated in Src-, Yes- and Fyn-negative cells. Moreover, we show that only 10-20% of Hrs is phosphorylated following EGF stimulation, and that phosphorylation occurs at multiple tyrosines located in different parts of Hrs. These results suggest that Hrs is a substrate for several kinases downstream of the EGF receptor.